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Removal Cost Goal, at least
25-50% less than $60,000/lb Hg
	


























Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 
U.S. Power Plant Laboratories 
xvi 


















Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 















































Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 










































Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 







































-	 2	@#	3	 +	/	,	 	,	



















Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 











8 	   ,:	 ,8	9	,3,	
			5J6	 !1	  3	 4"	
#	5J6	 ,!	 !8 	  48	
			5&& 64	 R"	 	 S,"	
%			5&& 6	 :,	 ":4!!	 ,4, 	
4.	%	2	.		
5µ%G(36	
:4!	  4,	 ,4, 	
	









2	)..	5J6		 	9		 ,	 	
44#	5J6	  	9	,1	 R		 ,4,	




@	 '	 A	 	 A	 @	 @	 	 	 /	 (	 	 @	 '	 A	 	 A	 @	
2	@#	-	I3	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
+	/	-	I,	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	

















Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 



























Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 














































Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 

































*#	24 ;	.		&%	 				#	#				/	 ;	.	
		 	. 		 	 ;	.	&	%		.	 ;	.	%4






Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 






















/	#		 		&	#	&?					2	 ;		5	 ;	.	


















Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 












	*%	 	 N	 N	 N	
	 	*%	 N	 N	 N	 N	
3	 	*%	 N	 N	 N	 N	
1	 +%4*	*%	 N	 N	 N	 N	
"	 +%4*	*%	 N	 N	 	 N	
 	 +%4*	*%	 N	 N	 N	 N	














,	 (	 /..	 (G	









:	 		 /	 ,	
8	 		 /	 	
!	 		 /	 "	
,	 		 /	 ,	
,,	 		 /	 	










Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 









































Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 























Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 





1,)  (2 !	
D	A4H	#%	5'%	1,4,6	&		&		&&		?	
	#	#	2	=	.		#				&.		'		































Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 































Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 























*#	?		 	%		&&			 #	.	%	2	. 	
Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 







Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 
















































Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 






















Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 















Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 




















































Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 
U.S. Power Plant Laboratories 
20
*#			2	%	 #						*	 ,4,		*#			2	

























(/0		 (	 4(/0	 (	 4(/0	













B	Q	.0		5J6	  1:	  :	
B	5
G6	 81,	 8 	
-		5	6	 	 	
%	5J6	 18	 1!	





			5&& 	6	 ,,43:	 R"	
%			5&& 	6	 384!1	  4,	








)	%	 1	9	 	 1	9	13"	
/0>	%	 !3	9	,,	 3,	9	13"	




Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 










































	.	2		-		 #%		#	 	.				 	/	
		 #	#			&			 4(/0	.%	5	%%6	2	 	
			#2	 #	#		5R	,	GAA
6	&	 #	%4.	







Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 
































'%	 ,4		'%	 ,43	# 		.	#		.	#	@3	;4&	'			*#		
#	 	#>			.	#	>			# 		#	04	&		2 		
'%	 ,4		*#		.	#		0&		#>			%#			
2			
	# 		'%	 ,43	#	. 	&.		#	04	&	5#	#>	&	%	#	. 	
6	.	#	'		%%	#	#	.	%	. 		.	#	>				
Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 
U.S. Power Plant Laboratories 
23
 
















%       Normalized
to lowest flow
a    8.92% 1.31
b  10.27% 1.51
c  11.04% 1.63
d  13.01% 1.91
e    6.79% 1.00
f     6.83% 1.01
g  13.08% 1.93
h  10.86% 1.60
I   10.31% 1.52
j     8.89% 1.31
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) Air Heater Inlet (avg.)
14.9 µg/dscm
Sorbent Injection






















Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 
U.S. Power Plant Laboratories 
32
2	.		%4	A4H		?		*#		;	2	 	, 	µ%G3		

















 5,)()+  	$!	 
&	
-









Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 




















Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 
U.S. Power Plant Laboratories 
34












	#	&	.			#	.	%	'%	 ,4,1	# 	#		 "J	.	#		
2%	#	;	 		#	0>	.		#.					&	













Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 






























'%	 ,4, 	# 			%	5+/6		.	;	.#	&		%	%4
	%		*#	+/	# 		%#		.	!"J		,3J		.	%	#	+/	2	
	#		+/	2		*#	+/		.	8J	&				#	?	.		
Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 






























Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 















































































Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 







































































Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 




























Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 
U.S. Power Plant Laboratories 
40
	






























Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 








































1	'	 	,1	5,!!6	#	 	&	#	#	.	0				#>	 	
	
Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 
















Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 



















Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 


























































Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 







		K1:"3 		K3GA#		# 		*	 ,41	
.		 					@3	#		&	.	#	0>		#	&	#	4	
)			2		#	 						#		 "	&	5'%	 ,4,16	.	
#		2%	#	)			#	0>	.		%	"	&	2	.	#	0>	




































!	  "	 38	








Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 












































































 (2  -
 	6/9D),+4;	
	:
Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 











































Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 































Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 





















































Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 
U.S. Power Plant Laboratories 
50
"4""	&			?		.	"	GAA.	%	#	?			,	GAA.	





































'%	 4	# 						2 	.	#	.	%	. 			#	
+?%H		#					&	#	#	. 		; 	 	#	 		.			
Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 















Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 



































































Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 




















 5,+(4 (2  
	






































Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 



















*		5J6	 3 "!	 (G	
B		5J6	 1 1	 388:	
'0		5J6	 3!	 18: 	
#	5J6	 :81	 ,3:	
B	5
*-G6	   "1	 ,1!1	
-		 	2	 		
A	5J6	 3 "!	 (G	
	5J6	 3!3 	  :	
%	5J6	 "!	 1!	
/0%	5J6	 ,1,	 ,!" 	
(%	5J6	  ,	 ! 	
.	5J6	  	 !1	





*-6	 18 	U	,3 	 18 	U	,3 	







Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 




































 ##					2	.				#		.			# 		'%	 4:	#	
Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 









'%	 48	# 		&	&	.	#		2	.	+/,	 #	A4			
?		#	;	.	#		%	&	%		
.	?	#			






 5,+(?  	









Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 








































Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 























0 1 2 3






















































, 7"	#	&	 			 #	;&%	#		.				*#				&	
Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 








 	. 			 		2					2	.	:1	µ%G3	2		,4#	
&		*#	&				2		#	..	.	4.%#		&		

















A   	
 














Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 





	   
 #	

























Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 












'%	 4,3	# 		&	 	#	AA	%		/		%	%4
		&	.	%	;		#		#		'	#		#		&		&	4
	.	#	:		.		#		#2					*#	&	4	%2		&42	.	,1	




	    
 -
	* 	  
* 

Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 
U.S. Power Plant Laboratories 
62







	    
 -
	* 	  
!-






Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 



















?	#	&	 		#	%	.	,"41J		/	/	,14, 		?	 	&&	
	 	.	 		.		2	 	&		%4	A4H	%		
/&			.	J		3J	2	#			*#	.%	# 	#	#	 		







Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 






















































		# 		%#		.	"8J	 #		?		8:J	 #	
	?		2%		*#				.	!J	&				#	
?	.		
Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 




























Baseline = 0.58% 
average
































Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 










	 		 3 (2 "















































Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 































 	  1	 3	
:	 ::	 38"	





















Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 









































• '		 #		#		 	.#	2		.	#	0>			
#	)						2	#%#	2	..	 		#2		*#			
Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 

































Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 




























A	&	.	%#		 		%	 ;				%	 ;6			.		
5,:	A6	&%		#	;			*#		 	.%				.	














Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 



































Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 









'%	 34	# 		'	&	.	#	.	%	. 		.	#	>		#%#	





















Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 










































 5,/(1 (2  
	

'%	 34"	# 		#		.	#			# %	2	%			
*#		#	 	+?%		#				)			.	#	.	%	%		.	
#		 			A4		 #			?		#	>			
Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 

























































Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 



































































lbs SO2/MM Btu lbs Hg/TBtu
	


















*-G6	 ,3	 ,38 1	
-		 	2	 		












Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 






















































Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 









































































'%	 34:	# 2	#	%	 	#		#			)		AA	
Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 























































































:°'		: J	/6		*#	&	2	..	 		 #	#		#		AA	
	.	%			#		.				*#	%&#	 	
					 #	#		 	&			.		
Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 













































































Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 



















 (  	
	
!	 










Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 
U.S. Power Plant Laboratories 
81
)0&	.	#		2	 #	&	.	#	A4H		 	.	&	
5# 		%	;		'%	 34,6	#	A4H		 	&		&&0	8"	


































Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 





		2	 	 J		!JC	%	>		&			2	 	
 	,J		,:J	
'%	 34,	# 	#	AA		%	#	>4	%4		









 (  	
	
!	 









		2	 	,	µ%G3	 #		2%	.	, 	µ%G3	%	 	, 	µ%G3		,	G<#		
*#		2		.	#						&			# 		
 	2	 	,,			µ%G3	 #		2%	.	,8	µ%G3		*#	2%			#	
	#		 	,1	µ%G3C		#		#	)		%	#		#		.	#		&	
Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 






 (  	
	
!	 










 (" !	 
	 (2  -
	* 	 	
Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 































Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 

















	 		U	3J	 #	.	#	A4H		 	#	..	#	;	&			.	









Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 









*		 @	,3	 	 @	,	 	
+	 , !1	 ,:, 	
A	.			5J6	  "	  !	
;	0#	. 	5.#6	 ,,1!:8	 !":1	
*	A	5%G.6	 	 ,:	
*	A	5G#6	  8	 "	
*	A	5GAA
6W	 0,015 0,0/1
'	#.	A	5%G.6	 8	  	
'	#.	A	5G#6	 1	 ,8 	
'	#.	A	5GAA













			*	 343	#		A		 	1 	GAA
	%			





















Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 
















































































Long Term Non-Ozone Tests
= 8.3 %

























Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 


















"	 ,:8	  !	




















	 		 3 (2 "




























Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 




































































  (2 "
		 
Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 













































Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 
































Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 
U.S. Power Plant Laboratories 
92







































Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 

























Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 
U.S. Power Plant Laboratories 
94

























0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0







































Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 





















0 1 2 3 4 5 6 7 8 9 10 11 12











































Field Demonstration of Enhanced Sorbent Injection 
for Mercury Control (DE-FC26-04NT42306)  
  
Alstom Power Inc.        November 12, 2008 





+/,			,		2		 			 	#	%	 #		0&		*#	2	








































                                       Removal Cost Goal
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